Abstract. Lack of sustainability of water supply and sanitation services are always considered as major issue in developing countries that accounts for high prevalence of water borne diseases. The aim of this study is to identify the environmental determinants and socio demographic factors of common water borne diseases among people of Al Shuka rural community in the Gaza Strip -Palestine. Cross-sectional study was conducted; the researcher utilized a combination between oraladministrated questionnaire, and observation checklist in addition to a number of some water quality chemical and microbiological parameters were analyzed to assess the quality of drinking water at Al Shuka area. A simple random sample technique was conducted to collect data. The study results concluded that about 34.6% of the study sample has suffered from diarrhea. While 54.8% of the study suffered from other waterborne disease which include dermal, colic and eyes diseases during last two weeks before filling the questionnaire. In term of drinking water quality, this study results demonstrate most of parameters (pH, EC, TDS, Chloride, Nitrate, Total Coliform and Fecal Coliform) were above the WHO standards for drinking water. Furthermore, water borne diseases found to be associated with different environmental factors and personal hygiene. Accordingly, safe and clean water supply should be ensured in order to cover people needs and protect their health. Also, conducting public awareness campaigns and behaviour change towards improving the surrounded environment, personal hygiene, cleanliness and sanitary programs should be ensured mainly in rural and vulnerable area of the Gaza Strip.
INTRODUCTION
Drinking water is considered as a major source of microbial pathogens in developing regions, although poor sanitation and food sources are integral to enteric pathogen exposure (Zawahri et al., 2011) . Moreover, the failure to provide people with safe drinking water and basic sanitation services is estimated to contribute to the deaths of approximately 3.57 million people annually from water-related diseases, around 6 percent of all deaths worldwide (Prüss-Üstün et al., 2008; Wayland, 2013) . The World Health Organization (WHO), the most widely-cited source of global health data, estimates that more than 780 million people lack access to an improved source of drinking water, while some 2.5 billion have no access to improved sanitation (UNICEF and WHO, 2012) . Consumption of or contact with contaminated water contributes to waterborne diseases, water-washed diseases and water-based diseases, all of which produce diarrhoea responsible for 60 per cent of infant mortality throughout the world (Zawahri et al., 2011) . Thus, access to safe drinking water, basic sanitation and proper hygiene education could not only prevent diarrheal diseases by nearly 90% (United Nation, 2010; Glaass, 2010) , but furthermore lead to improved health, poverty reduction and socio-economic development (Fewtrell et al., 2005; Oksanen, 2015) .
The risk factor associated with waterborne diseases is defined as including multiple factors, namely the ingestion of unsafe water, lack of water linked to inadequate hygiene, poor personal and domestic hygiene and agricultural practices, contact with unsafe water, and inadequate development and management of water resources or water systems (Green et al., 2009 ). In addition, the socioeconomic factors may affect, directly and indirectly, as well as environmental, behavioural, nutritional, and demographic risk factors, with the exception of age and gender as reported by Ashbolt (2004) . Furthermore, the improper liquid waste systems such as septic tanks, bad links to the sewage water networks; improper waste treatment may generate suitable breading sites for insects of public health importance such as mosquitoes and flies, hence this situation may create health problems to the population (El-Nahhal and Harrarah, 2013) . As a result of increasing interest in such risk factors, the World Health Organization is currently involved in assessing the disease burden of about 20 risk factors in an internally consistent way. Six of these risk factors focus on environmental and occupational health concerns, one of which is water, sanitation, and hygiene (Pruss- Ustun and Corvalán, 2006) . Gaza Strip's population suffers markedly from water-borne infections due to the lack of safe and sanitary water supply and disposal (Sarsour and Salem, 2013) ; as people are struggling for access to water, and against contamination of the only and precious resource that they have (Sarsour and Omran, 2011) . Resembling any other parts in the Middle East, the Gaza Strip (GS), the southern part of Palestinian groundwater has a manifest and significant scarcity of water supply (Al-Najar, 2011) ; that over 90% of the population benefits of drinking water supplied from municipal water mains while the remaining 10% of the population lives in rural area and uses private wells (Abbas et al., 2013) . Palestinian water authority in a recent study for groundwater evaluation (2014) reports that 3.8% of the domestic water is only matching with WHO drinking limit, while the remaining 96.2% is exceeding the limit (PWA, 2015) .
The main objective of the present study is to identify the environmental determinants and socio demographic factors of common water borne diseases among people of Al Shuka area-Rafah Governorate. The specific objectives were to: 1) identify the common water borne diseases among people of Al Shuka area, 2) detect the most age group affected by the identified common water borne diseases and 3) identify the environmental determinants and socio demographic factors associated with common water borne diseases among individuals of Al Shuka area.
MATERIALS AND METHODS

Study Area
Al-Shuka area is small district in Rafah governorate located in the south-east of the Gaza Strip (Fig.1) , with area about 22 km2; and 16,800 people distributed among 3000 houses. The most area is agricultural areas as documented by (Alnahhal and Aljojo, 2013) .
Al Shuka area suffers from the lack of the infrastructure, no paved streets, no sewage systems, no drainage networks and the municipality water networks cover only 60 % of the whole area, with water sources from 3 municipality wells only located 10 km far from the area to the west. The quality of available water either from the municipality wells or the agricultural (private) wells is not suitable for the drinking purposes (Alnahhal and Aljojo, 2013) .
Citizens depend upon the cesspits to manage their wastewater, as the cesspits are not the suitable environmental solution for managing the wastewater. However, the bad economic situation and the weaknesses of the municipality infrastructures such as the sewers systems force people not to take care of these cesspits, which regular flooding forms waste water pools in the roads and yards. It is worth to mention that people always discharge the cesspits and the pools manually (Alnahhal and Aljojo, 2013).
Study Design
Cross-sectional study was conducted to identify the environmental determinants and socio demographic factors of common water borne diseases among people of Al Shuka area-Rafah Governorate. The researchers utilized a combination between oraladministrated questionnaire, and observation sheet for households. In addition, water analysis for municipality water wells was conducted to assess the quality of drinking water at Al Shuka area. The dependent variable includes common water diseases among AL shuka community; whereas the independent variables include socio demographic characteristics (to be included) and environmental determinants.
Sample Size
According to the epi-info software program, the confidence level was at 95%, and the confidence interval was at (20% ± 5%), and based on the manual formula for sample size calculation: Sample size = n / [1+ (n/population)] in which n= Z*Z [P (1-P)/ (D*D)], the confidence level was at 95%, Z (1.96) and the confidence interval was at (20% ± 5%), and population size is 3000 households, the detected sample size was 227 households. As well, a number of some water quality chemical and microbiological parameters were analyzed in 90 water samples at Al Shuka area.
Fig. 1:
Map of the study area
Sampling Technique
A simple random sample technique was conducted to collect data. Selection of households was randomly from the targeted areas to ensure representative sampling and avoid any selection bias. Based on the number of completed questionnaires, the total number was 208 questionnaires and 208 observation sheet with response rate bout ≈91.63%.
Study Variables
The dependent variable of the study was the occurrence of common water borne diseases. Independent variables included environmental factors such as the house cleanliness, cleanliness of parents, if the water tap is closed well, closing water tank tap, and presence of stagnant water or algae below drinking water tank, availability of soap in the bathroom / latrine, presence of flies inside the latrine or kitchen in addition to availability of separate house for domestic animals. Second independent variable is socio-economic and demographic characteristics such as income of a family, household educational background and type of household job.
Data collection methods
Oral questionnaire was developed to accomplish the objectives of this research to identify the environmental determinants and socio demographic factors of common water borne diseases among people of Al Shuka area-Rafah Governorate. Also, an observation checklist was designed to assess the environmental health situation and personal hygiene of surveyed household is used during this study. Finally, a number of some water quality chemical and microbiological parameters were analyzed in 90 water samples at Al Shuka area.
Data analysis
The questionnaires and observation sheet were carefully checked to screen out any incompletely answered questions. Statistical Package of Social Science (SPSS) program was used for data entry and analysis. After collecting and revising the filled questionnaires, the second step was coding these questionnaires using the computer software Statistical Package for Social Science (SPSS) version 19.0 and then, the coded questionnaires were entered into the computer. Data filtration was made through checking out a random number of the questionnaires and through exploring descriptive statistic frequencies for all variables. Means and standard deviations were computed for the continuous numeric variables and then coded. The data were entered in the prepared software. The variables were coded numerically. The data were filtered. Then statistical analysis was made including descriptive and inferential statistics. A statistical relationship between variables was assessed using different and relevant statistical test as needed, Logistic regression analysis was used to build a model to predict the values of the variable (the dependent variable) If the value of the variable or other variables (independent variables) are known. 
RESULTS
Background information and General Characteristics of the study respondents
It is clear from Table (1) that there were about 13.0% of the study sample were illiterate, 25.0% preparatory, and 10.1% primary, 31.7% a secondary level and 20.2% a university level. Also, the distribution of the study sample due to job title emphasized that 29.8% of the study sample was employees, while 42.8% of them were unemployed. Moreover, most of the participants (46.2%) monthly income was ≤ 500 NIS (< 132$) whereas only 8.8% of the study sample their monthly income above 2500 NIS (≥ 658$).
Common water borne and related diseases at Al Shuka area
As shown in table 2, there were about (n=72; 34.6%) of the study sample (N=208) have suffered from diarrhea during the last two weeks before filling the questionnaire. From the other hands, there were about (n=114; 54.8%) of the study sample (N=208) suffered from other waterborne disease which include dermal disease (Skin), Colic disease (Stomach pain) and eyes disease during last two weeks before filling the questionnaire. The statistical analysis results showed that out of (n=114; 54.8%) of the study sample who suffered from other water borne diseases during last two weeks, about (n=89; 78%) were infected with dermal diseases, about (n=19; 16.7%) were suffered from colic diseases, and it also found that, there were about (n=65, 57%) were infected with eye diseases.
Results of observation sheet
This section presenting the field visit observation results among the people of Al Shuka area-Rafah governorate. Table 3 demonstrates the results from observation sheet about the main environmental situation at the study houses. The most interesting results from this table that about 42.3% of the study sample had a bad smell in their bathroom/latrine and about 47.1% of the study sample had flies inside their latrine / kitchens. Also about 45.7% of the study sample had domestic animals inside their houses or in the vicinity of their houses.
Environmental determinants and demographic variables on the prevalence of diarrheal disease in the individuals of Al Shuka area
As revealed in Table- 4 the relative importance of each of the independent variables as specified in the logistic regression model to predict the variable of diarrhea disease, where the statistical significance of some of the independent variables in this model (P-value <0.01) and these variables are (stagnant water/algae below the drinking water tank, there is a basin near the bathroom / inside the bathroom/latrine, there is a bad smell inside the bathroom/latrine, the basin in the bathroom is much higher than the children's level) and it was proved statistically that these independent variables are the best in terms of differentiating between the infected and non-infected individuals with diarrhea. From the other hands, it was noted that there are some of the environmental variables do not have significant effect on the increased incidence of diarrheal disease such as (clean home, clean mother, clean father, clean children, drinking water tank closed well, there is hygienic sanitary facilities in the kitchen, the level of hygiene in the health facilities, there is soap in the bathroom, there are flies in the bathroom / kitchen, there are animals in the home or its surroundings). These variables were not statistically significant, and this shows that they are not influential variables on the high prevalence of diarrhea in the individuals of Al Shuka area in Rafah governorate.
While the results of logistic regression analysis showed that the following demographic variables (qualification, type of occupation, monthly income level) did not have a significant effect on the spread of diarrhea disease in Al Shuka area located at Rafah governorate. Table 4 : Environmental determinants and demographic variables on the prevalence of diarrheal disease in the individuals of Al Shuka area Table 5 : Environmental and socio-demographic factors associated with other common water borne diseases at Al Shuka area
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Environmental and socio-demographic factors associated with other common water borne diseases at Al Shuka area
According to the analysis as given in Table -5 , the relative importance of each of the independent variables as specified in the logistic regression model to predict the variable of different diseases, where the statistical significance of some of the independent variables in this model (P-value <0.01) and these variables are (drinking water tank is closed properly, there is stagnant / algae below drinking tank, there is a basin near the bathroom, the level of hygiene in the health facilities, the basin in the bathroom/latrine is much higher than the children's level, there are flies inside the bathroom/latrine), and it was proved statistically that these independent variables are the best in terms of differentiating between the infected and non-infected individuals with diarrhea. This was selected for these variables according to the value of Wald Statistics, which refers to the importance of the independent variables of the proposed model and the examination of the independent variables coefficient if it was statistically significant and different from zero or not. As shown in the table it is clear that the standard error of the model coefficients (S.E) had a standard error at least 2, which means that it can rely on these factors in the interpretation of the results of classification also means that we do not face any numerical problems. Whereas it appears that the following variables (clean home, clean mother, clean father, clean children, there is sanitation facilities at home, there is soap in the bathroom, there is a bad smell inside the bathroom, there are animals in the home or outside), statistically are not significant, and this shows that they are not dominant variables on the high prevalence of other diseases in the individuals of Al Shuka area in Rafah governorate.
From the other hands the results of logistic regression analysis showed that the following demographic variables (qualification, type of occupation, level of monthly income) did not have a significant effect on the spread of diseases in the area of Al Shuka in Rafah governorate. 
Results of Water analysis
A number of some water quality chemical and microbiological parameters were analysed in 90 water samples at Al Shuka area. The water quality parameters included: pH, electrical conductivity EC, total dissolved solids TDS, nitrates NO 3 -, Chlorides Cl -, total coliform TC and faecal coliform FC parameters. These are important parameters disturbing water quality and they are most likely found to be major influences to be observed in Gaza groundwater.
As shown in Table ( 5), The pH analytical data of most water samples were ranging between 7.56 and 8.14 while in few water samples pH values were below the acceptable WHO standards (6.5-8) and the PS standards (6.5 -8.5). The average value of pH of the 90 water samples collected from Al Shuka area was 7.86. It was found that the EC values were ranging between 2060 and 3210 µs/cm. The average value of EC was found to be 2283 μs/cm which is much higher than the WHO (1500µs/cm) and PS (1500µs/cm) standards. The TDS values were above the WHO and PS standards (1000 mg/l), their values were ranging between 1277 and 1926 mg/l. The average value of TDS was found to be 1556 mg/l. Almost all of the investigated water samples during this study had high chloride concentrations, ranging from 425 mg/l to 658 mg/l with an average of 548 mg/l. The range level of nitrate among all water samples were between 153 mg/l and 293 mg/l. The average value of nitrate was found to be 216. The obtained results showed that 48(53.3%) of water samples were contaminated with total coliform TC. It was found that only 2 (2.2%) water samples out of 90 were contaminated with fecal coliform FC.
DISCUSSION
The results of this study revealed that the most common water borne diseases in the area of Al Shuka are including: diarrheal, dermal, colic and eye diseases. These results are consistent with findings of different studies which showed similar results (Abu-Hejleh, 2004; Yassin et al., 2006; Abu Amr et al., 2008; Al Zarqa, 2010; Taleb, 2013) .
Furthermore, water borne diseases found to be associated with environmental factors and personal hygiene, such as (drinking water tank is closed properly, there is stagnant /algae below drinking tank, there is a basin near the bathroom, the level of hygiene in the health facilities, the basin in the bathroom is much higher than the children's level, there are flies inside the bathroom). Whereas the results of logistic regression analysis showed that the following demographic variables (qualification, type of occupation, level of monthly income) did not have a significant effect on the spread of diseases in the area of Al Shuka-Rafah governorate, these results consistent with (Abu-Hejleh 2004; Aryal et al. 2012; Godana1and Mengiste 2103) .
In term of drinking water quality, this study results demonstrate most of parameters were above the WHO standards for drinking water. However, a pH above 8.0 would be detrimental in the treatment and disinfection of drinking water with chlorine as reported by UNICEF (2008) . It was reported that the high levels of EC and TDS in the groundwater cause high salinity in the water supply (Al-Jamal and AlYaqubi, 2000) . In the same context, the presence of chloride is well understood as one of the main causes for groundwater salinity in the Gaza Strip, taking into account that levels of chloride concentrations found in the Gaza groundwater are considerably higher than those permitted by WHO (250mg/l) and PS (600mg/l) standards. These results consistent with the Palestinian water authority PWA (2015) status report which stated that 24.6% of the groundwater wells in the Gaza Strip have chloride concentration less than 250 while the remaining (75.4%) exceeds the WHO chloride level.
It was reported that the aggregate pollution of public and private drinking water wells by nitrate is generally due to the wide use of fertilizers and waste (Khademikia et al. 2013) . The high levels of nitrates pollution, which are common occurrences in Gaza, are known well as a health risk and they are measured to be the cause of blue babies disease (Mogheir and Albahnasawi, 2014) . Unfortunately, almost 90% of the groundwater wells of the Gaza Strip have nitrate concentrations two to eight times higher than the WHO guideline values (PWA, 2015) , whereas the Environmental Protection Agency (EPA) has set a maximum contaminant level of 10 mg/l for nitrate (NO3-N) for drinking water. Nitrate levels above 10 mg/l may cause a serious health concern for infants and pregnant or nursing women. Some studies showed that nitrate may play a role in spontaneous miscarriages, thyroid disorders, birth defects, and in the development of some cancers in adults. Recent human epidemiologic studies have shown that nitrate ingestion may be linked to gastric or bladder cancer (Woolverton, 2015) .
According to WHO (2005) water is microbiologically contaminated due to the incidence of undefined pathogens or because of high growth of total reasonable count or because of existence of indicators bacteria at certain levels. The microbiological analysis of drinking water is generally conducted to evaluate hygienic quality of water. In contaminated drinking water, the significant type of bacteria known is coliform bacteria. Total coliform bacteria are communal indicator in the environment and are mostly harmless. If a laboratory test identifies only total coliform bacteria in drinking water, the source is maybe environmental and fecal contamination is not likely. Though, if environmental contamination can come into the system, pathogens might get in too. Hence, it is significant to find out the source of contamination (Tabish, 2014) . The obtained results of this study showed that 48 water samples out of 90 for the pre-test sampling period (53.3%) were contaminated with total coliform. The occurrence of fecal coliform in drinking water samples often indicates current fecal contamination. That means there is a greater risk that pathogens are existing (Tabish, 2014) . It was found that only 2 (2.2%) water samples out of 90 were contaminated with fecal coliform FC.
CONCLUSION
Based on the study results it is concluded that the most common water borne diseases in the area of Al Shuka are including: diarrheal, dermal, colic and eye diseases. Furthermore, water borne diseases found to be associated with environmental factors and personal hygiene, such as (drinking water tank is closed properly, there is stagnant /algae below drinking tank, there is a basin near/inside the bathroom, the level of hygiene in the health facilities, the basin in the bathroom is much higher than the children's level, there are flies inside the bathroom/kitchen, there is a bad smell inside the bathroom). Accordingly, it is recommended that safe and clean water supply should be ensured in order to cover people needs and protect their health. Also, conducting public awareness campaigns and behaviour change towards improving the surrounded environment, personal hygiene, cleanliness and sanitary programs should be ensured mainly in rural and vulnerable area of the Gaza Strip.
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